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TESTS ON AIRPLANE FUSELAGES, FLOATS AND HULLS 

By Walter S. Diehl 



SUMMARY 

This report is a compilation of test data on airplane fuselages, nacelles, airship cars, seaplane 
floats, and seaplane hulls, prepared by the Bureau of Aeronautics, at the request of the National 
Advisory Committee for Aeronautics. The discussion of the data includes the derivation of a 
scale correction curve to be used in obtaining the full scale drag. Composite curves of drag 
and LIB for floats and hulls are al?o given. 

INTRODUCTION 

In order to make an accurate estimate of the probable performance of an airplane, the para- 
site drag must be known. When wind tunnel test data are not available, this parasite drag must 
be obtained by some process of summation, and in such a process one of the largest and most 
uncertain items is the drag of the fuselage, or similar parts, such as the nacelles, hull, or floats. 1 
The usual practice is to compare the desired design with other and similar designs for which test 
data are available. 

In 1922 the Bureau of Aeronautics compiled all of the wind tunnel test data then available 
on fuselages, hulls, nacelles, and floats, into a form which was convenient for ready reference. 
This compilation was of such value that the National Advisory Committee for Aeronautics has 
seen fit to request its release for publication as the first of a series of reports, giving wind tunnel 
test data of this type in condensed form. 

For convenience in reference the models have been divided into' seven groups, each desig- 
nated by a letter as follows: 

A. — Airplane fuselages. 

B. — Airplane fuselages with appendages. 

C. — Nacelles. 

D. — Fins. 

E. — Airship cars. 

F. — Seaplane floats. 

G. — Seaplane hulls. 

Each model is designated by a group letter and a number, thus At, i. e., airplane fuselage 
No. 1, or F4, float No. 4. 

TEST DATA 

For each model the source of the test data, the size of the model, and the test speed are given 
in addition to the test data. Whenever practical, the drag is given in pounds and pounds per 
square foot at some specified wind speed. 

The data from British tests are frequently in the form of normal force Z and longitudinal 
force X. When necessary these can be converted to lift and drag by the usual formulas: 

L = Z cos d-X sin 6 (1) 



D=X cos 0-FZ sin 0 

Where 8 is the angle of pitch. 
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Corrections for pressure drop along the wind tunnel axis have not been applied to any of the 
test data in this report. Since it would rarely be more than the experimental error, the omission 
of this correction is apparently justified for all models which deviate appreciably from the con- 
ventional streamline forms. For example, on the float Fl the maximum possible correction for 
pressure drop at 58.7 f. p. s. is about 0.0007 pound, while the actual correction is somewhat less, 
due to location of model during tests. Since the measured drag of Fl at 58.7 f. p. s. was 0.0627 
pound, the correction would be of the order of 1 per cent. 

Vefocify, f.p.s. 




£0 30 40 SO 60 70 SO 90 

Velocity, M.P.H. 

Fig. 1 



SCALE EFFECT 

Taking the product of the velocity V by some characteristic length I as the "scale" the 
lift may be assumed to vary as the square of the scale. That is: 

£=Z L (FZ) 2 (3) 

where K L is a constant for each model. 

The drag does not vary as the square, but as some lesser power of the scale. Figure 1 is 
a logarithmic plot or drag against speed for all models tested at more than one speed. The 
slopes of the lines with the corresponding exponents are given in the following table: 
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VELOCITY EXPONENT IN THE DRAG EQUATION 
S=KV" 
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The average value of the exponent so found is n =1.90. "While this strictly 'applies to the 
velocity only, it may be assumed for variation in length also. The drag equation may there- 
fore be written as 

D = Z D (F7) 1 - 9 (4) 

where K D is a constant for each model. 

It will probably be found more convenient to use instead of equation (4) : 

D = K - B "(t£) (5) 
where K„ is the scale correction factor given on Figure 2, D m the observed model drag at Y m l m 
and D the full scale drag at 77. 




O.GO 



' O 5 10 15 20 25 r 30 35 40 -45 

Sca/e ratio, Si* 

Fig. 2.— Drag correction factors for fuselages, hulls, floats, etc. Based on the assumption that D cc !''-*> 
D,=K,Di Where Dt=Drag at and X».=Dragat ViU 

In converting model data to full scale values, any length on the model such as maximum 
diameter, overall length, etc., may be used to determine the scale, provided that the same 
geometrical length is used for model and full scale. The use of overall length is recommended, 
however. 

The square of a length has the dim ensions of area so that the maximum cross-sectional 
area may be used instead of P if desired. 



134 



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



COMPOSITE CURVES FOR FLOATS AND HULLS 



The drag curves for different floats and hulls differ so little, one from another, that a com- 
posite curve may be drawn to represent within comparatively narrow limits the drag for all 



0 



-4" 0° 4' 8° 12° 18° 
Angle of pitch of deck line, 8° 

Fio. 3.— C omposite resistance curve for seaplane floats and hulls 



20° 



such models. This curve is given on Figure 3. Knowing the drag for 0° pitch of the deck 
line, the drag for any normal pitch angle is readily obtained from this curve. 

The lift carves are also similar, so that a composite curve for L/D may be drawn as in 
Figure 4. 
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Angle of pitch of deck tine, 8° 

Fig. 4. — Composite L/D curve £or floats ami hulls 
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20° 



The curves of Figures 3 and 4 apply to any form which approximates to a streamline and 
which does not have too many appendages. From the limited data available there is reason 
to believe that the same, or at any rate similar, curves will apply to all body lines of the average 
or better types. 
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Forces and moments in pitch on an airplane fuselage. F=40 f. p. s. 
(Ref. E. and M. No. 112) 




Angle of pitch 



Forces and moments in pitch on an airplane fuselage V=4Q f. p. s. 
(Ref. R. and M. No. 112) 
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Assumed e.g. 

Q° pitch and yaw V= 40 f.p.s. B,lb. 

a, Model without wind shield or pilot .0114 

b, " with pilot, no wind shield .0197 

c, " " long wind shield oft .0254 

d, " " short - « .0257 
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f, " - - fX2S5 

Drag on an airplane fuselage. V=-40 f. p. s. (Ref. R. and M. 

No. 112) 
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Drag on an airplane fuselage. V=iO f. p. s. (Ref. R. and M. 
No. 112) 
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0° pitch. F=40 f. p. s. (Ref. R. and M. No. 153) 
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with fairing "A". F=40 f. p. s. (Ref. R. and M. No. 163) 
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0° pitch and yaw V= 40 f.p.s. D =.0384 lb. 

/, Body without eng.,pilot or wind shielded! holes faired - - - - 

2, (1) with pilot in place - - - D = .0484 lb. 

3, (2) " wind-shield in place - - - - D = .0603 lb. 

A. Complete as shown, wifh engine ------- JJ = .1540 lb. 

i V, f.p.s. 44.0 58.7 73.3 88.0 1027 

Combinaiion I D,lb. .136.237 .365 .500 .680 

2 D/S,/b./sq.ff. .442 .783 1.200 1.718 2.235 

Drag on "Weasel" airplane fuselage. (Kef. R. and M. No. 465) 
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Moments about c. g. of Kirkham triplane-speed-scout fuselage. 
V-58.7 f.p.s. (Ref. W. T. E. No. 73) 
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Drag on fuselage of EE-7 airplane with shutters. F=40f. p. s. (Eef. E. 
and M. No. 221) 
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Forces and moment in yaw on fuselage of SE-4 airplane. F=40 f. p. s. 
(Eef. E. and M. No. 112) 
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-.483 



Area of fins =.08/8 sq. ft 
rudder =.072/ • '. 
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0" pitch ahd yaw V= 40 f.p.s. S^. 1032 sq.ft. 
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J), lb. .041 7 \B, lb. .0378 
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V, f.p.s. 40 50 60 70 
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Drag on fuselage of FE-4 airplane. 0° pitch and yaw 
E. and M. No. 221) 
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O'pifch and yaw V=40f.p.s. S =.0935 Sq.ft. 
"H%S%sg.ft. ilfl mh ^f' S b ;,Nsg.ft ifsl 
Drag with faired car on body of BE-9 airplane. (Ref. R. and M. No. 202) 
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O" pitch and yaw V=40f.p.s. S=.056O sq.ft. 

Model as shown VT J>= .0730 lb., D/S =1.3036 lb.lsq.ft. 
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Forces and moments in yaw on fuselage of Avro seaplane. V=iO i. p. s. 
(Ref. R. and M. No. 156) 
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Angle of pitch 



12' 



16* 



Forces and moments in pitch with unfaired car on fuselage of RE-9 
airplane. f=40 f. p. r (Ref. R. and M. No. 202) 
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0 °p//cA ct/70" yow S=2.60 sq. ft. 

V, f.p.s. 58. 7 88.0 117.3 146.8 

JO, lb. 3. 7800 8.3500 14. 7000 22. 70OO 

D/S,/b./sq.ff. 1.4538 3.3/15 5.6538 8.7308 

Drag on nacelle of Davis-gun seaplane. (Ref. W. T. R. 
No. 67) 
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alone 0" pitch and yaw S =.08 1 0 sq.ft. (approx.) 
V= 40 f.p.s. #.=.0848 lb B/S.=.33I3 Ib./sq.ft. 
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10° 15° 
Angle of yow 



80° 



35° 



Forces and moments of fin and rudder. FE-8 airplane nacelle. 
V=iO i. p. s. (Ref. R. and M. No. 156) 
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Flanges 



0° pitch and yaw S*.SS8 sq. ft. 

V= 58.7 f.p.s. £=. 1883 lb B/S=. 7898 lb./sq.ft. 
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4° 8° 
Angle of pitch 



12° 



16° 



Lift and drag on nacelle of Richardson seaplane. V=o8.7 f. p. s. 
(Ref. W. T. R. No. M) 




Sect z 



O" pitch' and yaw S=. 374 sq.ft. 
V, f.p.s. 30 40 50 60 

DJb. .1520 .27/0 .4250 .6060 

D/S, lb.fsq.ft .4060 .7840 1.1360 1.8200 



Drag on nacelle of FE-2b airplane. (Ref. R. and M. No. 305) 



C6 -4 

. O .4- OppX. X 
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3 X45 6 78 





appx. 

Length, 1.44' 
Gos tank. 



Side plate. 



0° pitch and yaw S=.4180 Sq. ft. 

V, f.p.s. 30 40 50 60 

D,lb. .1250 .2180 .3410 .4900 

D/S,lb./sq.ff. .2930 .5220 .8150 1.1700 

Drag on nacelle of FE-8 airplane. (Ref. R. and M. No. 305) 



0° pitch and yaw v= 40.0 f.p.s. 

No. I tail with, radiators, JD=. 11201b.. without, J)-.0865lb. 
No. 2 " " , D=.II5I lb., " D ".0874 lb. 

Without tail, » « D=. 12 10 lb., " D*./08dlb, 
Drag due fo,side plates, D -.0/03 lb., gas tank, D =. 0072 lb. 

Drag on nacelle of Handley Page airplane. (Ref. R. and M. No. 251) 
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0' pitch S=.0936sq.ff. 
Area of fin A =.1230 sq.ft. 
- - ~ B =.0546 - - 
• • C-.0/38 - • 




0' pitch S=.l272sq.ff 
Areaoffih A =.1230 sq.ft. 
~ ~ B=.0546 - - 
- ■■ C = .0I38 « ' 
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10" IS" 
Angle of yaw 



20 s 



25° 



Lateral force on fin only of FE type fuselage. (Bet. R. and 
M. No. 201) 
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10° 15° 
Angle of yaw 



20° 



25" 



Lateral force on fin only of SE type fuselage. (Ref. R. and 
M. No. 201) 




1 0.0 



0° pitch S=.0670 sq. ft 

Area of fin A =.!230sq.ff. 
- » - 3 =.0546 • - 
• » - C=.0!38 - ' 




20° 



25° 



10' 15' 
Angle of yaw 
Lateral force on fin only of RE or Be type fuselage. (Ref. 
R. and M. No. 201) 
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2^ 4 No. 2^ No. I 
2^5 
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£2 



/i/o. 3 
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Model No. I Model No. 2 

V,f.p.s. 40- V,f.p.s: 40 

D,/b. .0395 D,/b .0471 

SI S,lbJ sq.ft. .2582 D/S, lb. sq.ft. .3078 



Model No. 3 Model No. 4 

V,-f.p.s. 40 V,f.p.s. 40 

D,lb. .0426 D.lb. .0455 

JD/S,/b./sq.ft .2784 D/S, Ib./sq.ft. .2974 




4" 8° 
Angle of pitch 

Lift andldrag'on H. M. A. " Epsilon" airship car, models Xos. I and 2 
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Angle of pitch 
Lift and drag on H. M. A. " Epsilon" airship car, models Nos. 3 and 




53 



0° pitch and yaw V, 40 f.p. s. S> 150 Sq. ft 
Opening None A B C D 
D, lb. .0424 .0446 .0461 .0528 .0461 

D/S, Ib./sq.ft. .2887 .2373 .3037 .3520 .3073 




Section A-B 









e.g. 




a. 




_ _ 













B 

O" pitch and yaw S=.045 7 Sq. ft 
K f-p.S. ' 20 40 60 
D lb. .0054 .0132 .0432 

D/S. Ib./sq.ft. .1/82 .4201 .9453 




8° 



12° 



-4" 0° 4° 
Angle of pitch 

Lift and drag on H. M. A. " Epsilon" airship car. (Ref. R. and M. 
No. 108) 
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Angle of pitch 



8° 



10" 



Forces and moments in pitch on airship car "A." (Ref. R. an d M. 
No. 151) 



TESTS OK AIRPLANE FUSELAGES, ELOATS AHD HULLS 



14a 




Forces and moments in pitch on airship ear "B." (Ref. R. and M. Forces and moments in pitch on airship car "C." (Ref. R. and M. 

No. 151) No. i5i) 




0° p'rtch and yaw S=.0474sq ft. 

V, f.p.s. 20 40 60 

D,/b. .0046 .0/80 .0393 

D/S,/b./sq.ff. .0970 .3797 .829/ 
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0° pitch and yaw S =.2895 sq.ft. 

V,f.p. s . 44.0 58.7 73.3 88.0 102.7 

B.lb. .0895 .1520 .2330 .3254 .4305 

J}/S,/b./sq.ft' .3032 .5250 .8050 [.1240 1.4870 
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Forces and moments in pitch on airship car "D.' 

No. 151) 
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-4° 0° 4 a 8° !2° 18° 
Angle of pitch and yaw 
Drag onlclosed airship car, model No. 326. (Ref. W. T. R. No. 145> 
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0° pitch and yaw S =.3034 sq.ft. 

K f-p.3. 44.0 58.7 73.3 83.0 102.7 

D. lb. .0783 .13/4 .2005 .28/6 .3705 

D/S,/b./sq.ff. .2580 .4330 .8810 .3230 1.2210 
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-4' Q" 4" 8° 12" 
Angle of pilch and yaw 

Drag on closed airsiiip car, mode! No. 325. (Ref. 
W. T. R. No. 145) 



18' 




EIO 





0° pitch and yaw S =.0630 sq.ft. 

V,f.p.s. 29.3 44.0 58.7 73.3 88.0 

J), lb. .0468 .1040 .1835 .2834 .3998 

DlS.lb.jsq.fi. .7429 1.8508 1.9/27 4.4984 6.3429 
Values for model as shown with bombs and appendages 

Drag on "C" class car. (Ref. W. T. R. No. 140) 



Ell 



-USB'- 





S =.0652 sq.ft. 

V,f.p.s. 29.3 44.0 58.7 73.3 88.0 

D.lb. .0300 .0636 .1096 .1665 .23/3 

£/S,lb./sq.ff. .460/ .97S5 /.68 10 2.5537 3.5475 

Drag on "Q" class car. (Ref. W. T. R. No. 140) 



3 



-2.22a 1 - 



Secfion A -A 



0° pilch and yaw S=.075l sq.ft. 

V, f.p.s. 44.0 58.7 73.3 88.0 

B,lb. .0366 .0627 .0963 .1390 

D/S, /b./sq.ff. .4874 .8349 1.2823 1.8509 



0° pitch and yaw 
V, f.p.s. 44,0 
D, lb. .0394 
D/S,lb./sq.ff. .7/10 



S=.0554sq.ff. 
58.7 73.3 88.0 
.0681 J063 .1495 
1.2270 1.9/80 2.6386 




0° 4° 8° 12" 
Angle of pitch (deck line) 



Lift and drag on Speed Scout seaplane float. 

W. T. R. i\ T o. 18) 



y=58.7 i. p. s. (Ref. 
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Angle of pifch (deck line) 

f. p. s. (Ref. W. T 



Drag on Speed Scout seaplane float. T= 
R. No. 147) 
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0° pitch and yaw S=.07S/ sg. ft. 

V, f.pjs. 44.0 58.7 73.3 83.0 

D,lb. .0423 .0730 .1133 .1613 

D IS, lhlsg.fi. .5633 .9587 1.5033 3.1478 



F4 £3 




0° pitch and yav/ S '=.0739 sq.fi. 

Y, f.p.s. 44.0 58.7 73.3 88.0 

D,lb. .0339 .0598 .0333 .1318 

B/S, Ib./sq.ff. .4650 .8176 1.2661 1.8080 




O" 4' 8° IE" 
Angle of pitch, (deck line) 



16' 



Drag oaN-9 seaplane float. F=SSf.p.s. (Kef. W. T. E. No. 147) 



°Q' 4' 8' ia> 16' 20' 

Angle of pitch,(keel line} 

Drag on Sopwith seaplane float. F=88 f. p. s. (Ref. 
W. T. R. No. 147) 




Section X-X 



FB 
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Q° 'pitch and yaw V=40 f.p.s. S =.0456 sq.ft 
Mode! ABC 
D,lb. .0443 .0458 .0408 

D/S,tb./sq.fi. .97/5 1.0044 .8304 



0° pitch and yaw S=.2326 sq. ft. 
V, f.p.s. 98.6 
J}, lb. .5580 
D/S, Ib./sq.ff. 2.39 





-0.1 



-4" 



q. ^ g. /2 ° 

Angle of pitch, (keel line) 



16' 



Lilt and drag on seaplane float. F=5S.7 f. p. s. (R. and M. No. 199) 



O' 4° 8" 
Angle of pitch 



12" 



16° 



Lift and drag on Gottingen No. 1 float. F=98.6 f. p. s. (Eef. 

Gottingen 1921) 
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E.J I I I I I 



-3.337'- 



2 3 



0° pitch and yaw S=. 2/60 sq.ft. 
V, f.p.s. 98.6 
DJb. 0.456 
D/S, Ib./sq.ft. 2.1 1 1 



0° pitch and yaw S .1525 sq.ft. 
V, f.p.s. 98.6 
D, lb. 0.330 
D/S, Ib./sq.ft. 2.164 
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2.0 




0° 4° 8" 12° 
Angle of pitch 



16° 



Lift and drag on GSttingen No. 2 float. 7=98.6 f. p. s. (Ref. 
Gottingen 1921) 
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0" 4" 8° 12° 16' 
Angle of pitch 

Lift and drag on GBttingen No. 3 float. 7-98,6 f. p. s. (Ref. 
Gottingen 1921) 
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FIB 




Scale far 

0' Pitch and yaw 
V, f.p.s. 
S3, lb. 



Bottom of 
inner hull 

S= 31 80 sq.ft. 
40 
.0588 



o J? 
k j 1 i 1 i 

Seals far 
enforced 
end views 
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D/SJb./ sq.ft. .1849 



inner hull 

S =-.1780 sq.ft. 
V, f.p.s. 40 
£, lb. .0441 
D/S,tb.f sq.ft. .2478 
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Q.I 
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0° 4° 8" 12° 
Angle of pitch 

Forces and moments in pitch on an A. D. main float for short sea- 
planes. V=40 f. p. s. (Ref. R. and M. No. 285) 




X.S^S? 0" 'pitch and yaw S =.1780 sq.ft. 

end M»s V, f.p.s. 40 

D, lb. .044! 
D/S,th/sq.ff. £478 
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0.2^ 



4° 



8' 12° 

Angle o f pitch 



IS" 



20° 



Forces and moments in pitch on a Blackburn seaplane main float No. 
T=40 f. p. s. (Ref. R. and M. No. 285) 



Gl <H9~ 
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'■''■III 



-3.667' 




A ^Po'lt of support 




Section A- A 

0° pitch and yaw S=.3850 sq.ft. 

V, f.p.s. 44.0 58.7 73.3 88.Q 102.7 

D.'b. .1134 .2021 .3061 .4237 .5638 

J)fS,/b./sq.ft. .3100 .S2SO .7350 1.1160 1.4800 
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G2 -^hQ ^> 




-3. 70S 1 - 

<4 



^ 1 Point of support 



Secf/'on A-A A 

0° pitch and yaw S =.3850 sg. ft. 

V.f.p.s. 44.0 58.7 73.3 88.0 102.7 

D,lh. .1232 .2098 .3099 .4397 .5852 

D/S,lb./sq.ft .3200 .5450 .8050 1.1420 1.5200 



G3 
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A 


Point of support 






A 





"0 

Section A-A 

O'pitch and yaw S =.3850 so. ft. 

V, f.p.s. 44.0 58.7 73.3 88.0 102.7 

n,lb. .187/ .2098 .3165 .4297 .5594 

D/S,/b./sq.ft. .3300 .5450 .8220 /.//GO 1.4530 
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-4° 0" 4", 8" 12' IS" 
Angle of pitch, (deck line) 

Lift and drag on NC-1 hull, stern No. 2. F=5S.7f. p. s. (Ref. 
W. T. R. No. 64) 



G4 





-4" 0° "' 4'] 8° , 12° 
Angle of pitch, (deck line) 

Lift and drag on NC-1 hull, stern No. 3. F-=5S.7 1. p. s. (Ref. 
W. T. R. No. 64) 



G5 < 




2 K 3 



0° pitch and yaw S =.2720 sq. ft. 

V,fp.s. 58.7 73.3 88.0 102.7 

B, lb. .1190 .1890 .2770 . 3800 

D/S.IU/sq.ff. .4370 .6350 1.0/84 1.3971 




0.08 



0° 4° 8° 12° 
Angle of pitch 

Lift and drag on F-5-L seaplane hull. V=5S.7 f. p. s. (Ref. 
W. T. R. No. 83) 



0° 'pilch and yaw S =.1400 sq.ff. 

V.f.p.s. 40 5Q 60 70 80 

D,Jb. .0413 .0862 .0953 .1283 .1650 

B/S./b./sq.ff. .2950 .4730 .6810 ' .9164 1.1780 
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Angle of pitch 
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Forces and moments in pitch on hull. F=40 f. p. s. (Ref. R. and M. 
No. 223) 
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0°pifch and yaw 
V, f.p.s. 40 
27, lb. .0273 
D/SJblsq.ft. .I6Q6 



SO 
.0445 
.26/8 



S^.UOOsq.ft 
60 ■ 70 80 
.0645 .0877 J/30 
.3734 . .5153 .6647 



O.S 



0.20 




10" 

Angle of piich 

Lift and drag on E. A. E. seaplane hull. F=40 f.p.s. (Eef. E.andM. 

No. 461) 



G7 



0 .5" 

w n ' i ; 




4 



0" pitch and yaw 

V,f.p.s. 30 40 50 60 70 80 

With cabin S=*.257 sq. ft. 

D,lb. .0428 .0822 .1264 .1810 .2478 .3233 

DIS,lb.lsq.ft .1665 .3198 .49/8 .7043 .3642 1.2580 

Wiihout cabin S- .I84sg.ft 

D.lb. .0300 .0505 ,0775 ./III .1502 .1376 

D/S,/b./sq.ff. .1630 .2745 .42/2 .6038 .8/63 1.0733 

Drag on NT-2B seaplane frail. (Eef. E. and M. No. 461) 



G8 




'23 4 S 6 7 3 
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0° pitch and yaw 

V, f.p.s. 30 40 50 60 70 80 

D,lb. .0279 .0475 .0715 JO// .138! .18/0 

DIS.lb. sq.ft. .1500 .2554 .3844 .5435 .7425 .9731 

Drag ort 30-foot A. D. seaplane hull. (Eef. E. and M. No. 461) 




0" pitch and yaw S=.2760sa.ff 

V, f.p.s. 30 40 50 60 70 'SO 

D,lb. .0414 .071/ .1108 .1562 .2/30 .2895 

D/S,lb./sq.ft. .1500 .2576 .4014 .5653 .77/7 .9764 

Drag on F-3 seaplane trail. (Eef. E. and M. No. 461) 



0° pitch and yaw S=.2520 sg. ft. 

V, f.pjs. 30 40 50 . 60 70 SO 

D,lb. .03/3 .0532 .0821 .1171 .1591 .2051 

D/S,/b./sg.ft. .1242 .211 f .3258 .4647 .6313 .8/33 

Drag on N-4A seaplane hull. (Eef. E. and M. No. 461) 




0° piich and yaw S=. 237 sq. ft 

V, f.p.s. 30 40 50, 60 70 80 

J}, lb. .0285 .0488 .0750 .1071 .1443 .1880 

D/S,lb./sq.ft. .1203 .2059 .3165 .45/3 .6114 .7332 

Drag on N-i seaplane hull. (Eef. E. and M. No. 461) 




0° pitch and yaw 

V, f.p.s. 30 40 50 . 60 

Line AB parallel io wind 
B,lb. .0329 .0588 .0903 .1284 

D/S,lb.fsq.ft .1589 .2841 .4362 .6203 
Line CB parallel fa wind 
J}, lb. .0387 .0635 .0978 .1397 .1853 

S/S,/b./sg.ff. .f773 .3088 .4725 .6749 .8952 



S=. 207 sq.ft. 



70 

.1733 
.8372 



80 

.2253 
1.0884 

.2420 
1.183/ 



Drag on P-SA seaplane hull. (Eef. E. and M. No. 461) 
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Modification (angles filled in) 

' iJl ~ 



0 'pitch and yaw 
V, f.p.s. 

P-5 

D, lb. 

D/S,lb./sq.ft. 

P-5 

J), lb. 

D/S,lb./sq.ff. 



30 

.0289 
.1396 



40 
Line 
.0492 
.2377 
Line 
.0549 
.2652 



.0313 
.1512 
P-5 (m odified) Line 
D,lb. .0232 .0488 

DjS,lb./sq.ft. .1362 .2357 
P-5 (modified] Line 

D,lb. .0292 .0509 

D/S,lb./sq.ft. .14/1 .2459 

Drag on P-5 and P-5 (modified) seaplane bulls. 

No. 461) 



SO 60 
AB parallel to 
.0750 .1073 
.3623 .5/84 
CD para lie/ to 
.08/5 .1150 
.3937 .5556 
AB parallel to 
.0750 .1060 
.3823 .5/2/ 
CD parallel to 
.0785 .1130 
.3792 .5459 



=.207 sq.ft. 
70 80 

wind 

.1420 .1828 
.6860 .8831 

wind 
.1568 
.7565 
wind 

.1440 .1840 
.6957 .8883 

wind 

.1529 .1998 
.738$ .9652 

(Ref. R. and M 





0° pitch and yaw S =.144 sq.ft. 

V,f.p. s . 30 40 50 60 70 80 

JO, lb. .25/0 .0442 .0691 .0994 .1380 .1768 

£>/S,fb./sq.ff. .1743 .3069 .4799 .6903 .9583 1.2278' 

Drag on NT-T seaplane hull. (Ref. R. & M. No. 461) 



0° pitch and yaw S m . 139 so. ft. 

V.f.p.s. 30 40 50 60 70 80 

D, lb. .02/8 .0372 .0553 .0794 .1070 .1400 

J)/S,/b.fsq>.ff. .1568 .2676 .3978 .57/8 .7698 1.0072 

Drag on Supermarine N-1B hull. (Ref. R. and M. No. 461) 
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